Function of neutral endopeptidase on the cell membrane of human neutrophils.
Intact human neutrophils hydrolyzed N-formyl-Met-Leu-[3H]Phe (fMLP) and released Leu-[3H]Phe, cleaving 45-50% of the peptide within 20 min at 37 degrees C. The dipeptide after its release was then hydrolyzed to free amino acids by a dipeptidase (EC 3.4.13.11). This activity, present in plasma membrane-enriched fractions of neutrophil lysates, was also inhibited over 90% by phosphoramidon, an inhibitor of neutral endopeptidase (NEP, EC 3.4.24.11). Dithiothreitol and EDTA inhibited the activity to a comparable degree, suggesting the requirement for a heavy metal cofactor. Bestatin and amastatin, inhibitors of aminopeptidases (but not human kidney NEP), did not inhibit the rate of fMLP degradation but prevented the production of free phenylalanine and enhanced the accumulation of Leu-Phe. Of other inhibitors, alpha 1-antitrypsin and alpha 2-macroglobulin slightly enhanced the rate of fMLP hydrolysis by neutrophils, and others tested were ineffective. Rabbit antiserum to homogeneous human kidney NEP reacted specifically with a 100-kDa protein present in sodium dodecyl sulfate-solubilized neutrophils. The Mr of this protein was slightly larger than that of the kidney enzyme in sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The antiserum incubated with intact cells specifically inhibited the degradation of fMLP over 70%. First, we confirm that NEP present on the plasma membrane cleaves fMLP at the Met-Leu bond; then the dipeptide Leu-Phe is cleaved by a dipeptidase. Finally, inhibition of NEP completely blocks fMLP-mediated chemotaxis. Thus, the enzyme may play an important role in modulating chemotactic responses.